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I. Henu 1 3agauu AMCHUILIMHBI (MOJY/1):

MHorue ¢u3nyeckye 3aKOHbI, KOTOPbIM MOJUUHSIOTCS Te UM UHbIe SBJIeHHS, 3alMChIBAIOTCS B
BH/le MaTeMaTUUeCKOr0 ypaBHEHMS, BbIpa)Karollero ornpezie/ieHHyl0 3aBUCUMOCTb MeX/y KaKiMU-
TO BeJMuMHaMu. YacTo peub U/leT O COOTHOIIEHHWH MeX/y BelUUrMHaMH, U3MEeHSIOLMMUCS C Teue-
HUEM BpeMeHH, HarpuMep, 5SKOHOMUUYHOCTb [IBUTaTesisl, U3MepsieMasi pacCTOsIHUeM, KOTOpOe aBTO-
MalllliHa MOXKeT MpoexaTh Ha OJJHOM JIMTPe TOPHYero, 3aBUCUT OT CKOPOCTH [IBH)KEHUS] aBTOMaALLIM -
Hbl. COOTBETCTBYIOILlee YypaBHEHHE COJEPKUT OJIHY UM HeCKOJIbKO (DYHKLIMN U UX TIPOM3BOJHBIX U
HasbIBaeTcs AuddepeHLManbHbIM ypaBHeHHeM. (Temn M3MeHeHus1 pacCTOSIHUSL CO BpeMEHeM oripe-
JleNisileTCsl CKOPOCThIO; CJlefloBaTe/IbHO, CKOPOCTb — TPOW3BOJHAs OT PacCTOSIHUS; aHalIO0TW4Ho,
YCKOpeHue — MPOor3BO/iHasi OT CKOPOCTH, TaK KaK YCKOpDeHMe 3aJjaeT TeMIl U3MeHEeHUs] CKOPOCTH CO
BpeMeHeM.) bosbliioe 3HaueHne, KOTOpoe UMeT JuddepeHLaabHble YPaBHEeHUs /11 MaTeMaTUKU
0co0OeHHO /1715 ee TIPUIOXKEeHWH, 0OBSICHSIFOTCS TeM, UTO K PellIeHHI0 TaKUX YpaBHeHWH CBOJUTCS UC-
c/lefloBaHUe MHOTUX (PM3MUeCKHX U TEXHUUEeCKUX 3a/iau.

OuddepeniianbHble ¥ UHTerpajibHble YpPaBHEHUS] UTPAlOT CYLECTBEHHYIO DO/b U B APYTHX
HayKaX, TaKMX, KaK OMOJ/IOTHs, SKOHOMHKA U 3/IEKTPOTEXHHUKA; B JeHCTBUTEBHOCTH, OHU BO3HU-
KaloT Be3je, TJle eCTb HeoOXOJUMOCTb KOJMUeCTBEeHHOTO (UMC/IOBOT0) OMUCaHUs siBleHui. Bce
mddepeHIManbHble ypaBHEHHSI MOXKHO paszie/uTh Ha oObikHOBeHHBIe (OZ1Y), B KOTOpPBIe BXOJSAT
TOJIKO (DYyHKLIMH (M MX MPOU3BO/HbIE) OT OJHOTO apryMeHTa, U ypaBHEHHUsI C YaCTHBIMU MPOW3BO/ -
HbiMU (YPUII), B KOTOpPBIX BXOAsAIIME (PYHKL[MM 3aBUCAT OT MHOTUX IepeMeHHbIX. CyIeCTBYIOT
TaKKe cToxacThuueckve audgeperiyanbHble ypasHeHus (C1Y), BKIroyaroye ciayvaiiHble NpoLiec-
cbl. B laHHOM Kypce M3yuaroTcs JIMHelHble NHTerpaibHble ypaBHeHus1 Ppezrosnbsma v BonbTeppa ¢
Pa3MUHBIMU s/ipamMH (BbIDOXKIEHHBbIE siipa, CAUMMeTpUUHbIe si7ipa). OCHOBHbIE pe3yJ/IbTaThbl MoJyue-
HBI /17151 CAMMETPUYHBIX SifIep U onpeesnsitoTcst Teopemoii ['nnbbepra —IlImuzara. OCHOBHOe BHUMA-
HUe y/ielleHO HeOJHOPO/JHbIM UHTerpajbHbIM YpaBHEHUsIM, /11 KOTOPBIX paCCMOTPEHHI [iBa MeTO/a
peleHrii. PaccMaTpuBaeTcst MeTOZ, pe30/IbBEHTHI.

OuddepeniasbHOe ypaBHeHNEe COEPXKUT B CBOEH 3aMyCH HeHM3BECTHYIO (DYHKLIMIO, ee NpPOor3-
BO/J/HbIE M He3aBHCHMbIe TIepeMeHHbIe; OHAKO He J/I000oe ypaBHeHHe, cojiepyKalliee TpOU3BO/IHbIE
HEeM3BeCTHOU (PyHKUMH, siBasieTcsd guddepeHIMaTbHbIM ypaBHeHHeM. CTOUT TakKe OTMETUThb, UTO
muddepeHIMaTbHOe ypaBHEHHE MOXKeT BooOIIe He cojiepkaTh HEW3BEeCTHYIO (YHKIMIO, HEKOTO-
pble eé TIPOU3BO/[HbIEe U CBOOO/IHBIE ITepeMeHHbIe, HO 00s13aHO CojiepyKaTh XOTsl Obl OZIHY M3 TPOU3-
BO/IHBIX.

[Mopsimok, unu crerneHb AudQepeHLIMaTbHOTO ypaBHeHUs: — HauOOJIbIINN MOPSZI0K TIPOU3BO/ -
HbIX, BXOZSILMX B HETO.

Pemienniem (uHTerpasnom) guddepeHIMaTIbHOIO YpaBHEHUS MOpsKa N Ha3blBaeTcsl (DyHKLS
y(x), uMetolijasi HA HEKOTOPOM HWHTepBase (a, b) mpousBoaHsie y'(x),y"(x),...,y(n)(X) o Mopsaka n
BKJIFOUMTE/ILHO U YZIOBJETBOPSIIOLasl 35TOMY ypaBHeHHIo0. [Ipouecc pemenus guddepeHIMaaIbHOrO
ypaBHeHHsI Ha3bIBaeTCsi MHTerpupoBaHueM. Boripoc 06 wHTerprpoBanuu AuddepeHIanbHOTO
yYPaBHEHHUsI CYMTAETCS PeLeHHbIM, eC/Id HaXOX/eHue HeU3BeCTHOW (YHKLMU YJaeTcs MPUBECTH K
KBaJjpaType, He3aBUCMMO OT TOTO, BbIPa’KaeTCsl JIM MOJyuyeHHbI UHTerpal B KOHEUHOM BH/Je WU
HeT.

Ilenbl0 Kypca sB/sSeTCS U3yuyeHUe OJHOPOJHBIX M HeOJHOPOJHbIX JMHEHHBbIX U HeTUHEeNHbIX
JuddepeHIManbHbIX YpaBHEHUM, JUHENWHBIX, HEOJHOPOJHBIX M OAHOPOJHBIX WHTerpabHbIX
ypaBHeHMid PpearosbMa v BonbTeppa ¥ MX CBOMCTB, HA OCHOBE KOTOPBIX CO3/Iat0TCSl MaTeMaThue-
CKue Mojien (pU3UUYecKUX SIBJIeHWH U 3aKOHOB B JIMHEWHOM TpUOJI)KeHHHU. 3HaHWSI, TIOyUYeHHbIe
NIpY U3y4YeHUM Kypca, (OpMUPYIOT MaTeMaTUUeCcKYHO KyJ/bTYPY, COCTaBJ/IsSIOT OCHOBY e€CTeCTBEHHO-
HAy4YHOT0 MO/X0/ia UCC/IeJOBaHUS IPUPOJHBIX SIBIEHUH.

3agauu

[aHHas ucuuIuivHa IpyU3BaHa pellaTh Caeyrole 3a/laun:

® U3yyeHHUe U OB/aJieHre MeToZaMu pelleHus A depeHLMaNbHbIX U UHTerPabHBIX ypaBHe-

HUI;
® K3yyeHHe MeTO/I0B U NIPUeMOB MaTeMaTHUeCKHX /|0Ka3aTebCTB TeOPeM U YTBepPIKeHuH;



® OB/a/leHUe MeTOZaM{ MHTeIPUPOBaHUs pa3/UYHbIX TUMOB U BUJOB AU(QepeHIManbHbIX 1
VIHTerpa/ibHbIX ypaBHEHWH;

* (opmHpoOBaHHe y CTYAEHTOB YMEHUI M HaBBLIKOB CAaMOCTOSITEJTIbBHOTO TIPHOOpeTeHHst U TIpH-
MeHEeHMs 3HaHWM MPU UCC/IeZI0BaHMM U TIOCTPOEHUM MaTeMaTUyeCKUX Mo/iesiel;

® OB/IaJieHUe CTyZeHTaMy 3HaHUM 1o npuMeHeHu0 1Y u 1Y B pa3nuuHbIxX pa3genax GU3HUKU
TIpYU UCCTIeJOBaHUM (PU3NYECKUX SIBJIEHUM.

[IporpamMmMa oprieHTMpOBaHa Ha pa3BUTHeE y CTY/I€HTOB MHTepeca K MO3HAHUI0 TaKMX MaTeMaTH -
yeCKUX 00BEKTOB, KaK UMCIOBBbIE W (DyHKLMOHA/TbHbIE MHOKECTBA, anrebpanueckre CTPYKTYphl U
ux cBoiictBa. [IprobpeTeHre HaBBIKOB CaMOCTOSITEIbHOTO U3yueHUsl PyHAaMeHTaTbHbIX OCHOB Ha-
VKU ¥ UX TIPUJIOJKEHUM.

I1. Mecto guciunmHbl B crpykrype OITOIT

OucuuruiiHa auddepeHIvanbHble YpaBHEHUsT OTHOCUTCSA K JUCIMIIIMHAM 00s13aTe/bHOW uacTu
OCHOBHOM TIpoeccroHaLHOM obpa3oBarenibHOM TporpaMmbl. OCHOBHBIE TpeOOBaHUS K BXOAHBIM
3HaHUSIM CBSI3aHbI CO 3HAHUSIMU U HaBbIKaMH, B/IaJleHUEM BbIYMC/IUTE/IbHBIMU MeTOJaMU U TpH-
eMaMH pellleHHsl CTaH/JapTHBIX 3a/iay, MPUOOpeTeHHbIMU TIPU U3YUeHUH JAUCLUIUTMH «MateMaTuue-
CKM aHamu3» M «JIuHeliHas anreOpa. M3yuaemasi AucruruivHa siBisieTcss 6a30BOM /11 M3y4YeHUst
TaKUX JUCLIMTUIMH Kak «MeTozbl MaTeMaTUueckon (pU3NKU», a TakKe psijia AUCLUIIUH TeopeThue-
ckoli (hm3uku: «KBaHTOBasi MexaHHUKa» «DJIEKTPOAUHAMHKA», @ TAK)Ke OOJIBIITMHCTBA YUeOHBIX /IUC-
LIUTUTUH TTPOGUIS «MaTepyasbl U KOMIIOHEHThI TBeP/I0TeTbHOM 3/IeKTPOHUKI.

II1. TpeGoBaHusA K pe3yabTaTaM O0CBOEHHS AUCHUILIHHBI (MO/Y/Is)

IlepeueHb MJIAHUPYEMBbIX Pe3y/IbTaTOB 00yUeHHs MO JUCLHUILIMHE , COOTHECEeHHBIX C HH/IHKA-
TOPAMH JJOCTH)KEHHUsI KOMIIeTeHI[HI

KommeTeHiys OITK-1: CriocobeH W}CMOMb30BaTh TIOJIOJKEHUS,, 3aKOHbI M METO/bI
eCTeCTBeHHBbIX HayK W MaTeMaTWKH [Ijis PellleHust 3a/jau WH)KeHepHOU
JesITe/IbHOCTH.

VHauKaTopel komrte- | OITK 1.1
[TpumeHsieT ¢r3MKO-MaTeMaTUUeCKUl amnmapaT B cepe cBoeld mpodec-

TeHLUU .
CHOHAJILHOM J1eITe/IbHOCTH

Pe3ynbTaThl 00yueHus: | 3HATh: OMNpeZie/ieHUss U TIOHATHS, BK/IOUash MX CBOWCTBA, OCHOBHbBIE
TIpPUMephbI ¥ TPaHULIbl X IPUMEHEHUS.

YwMertn: peliaTh CTaHAAPTHBIE 33/]JaUM U YTIPaXKHEHUSI.

Bnagern: MeTolaMy M MpYeMaMU Jl0Ka3aTe/bCTB TEOPEM U YTBepXK[e-
HUH, criocobaMu ¥ MeTOZIaMH BbIUUC/IEHHH.

IV. CopepxaHue U CTPYKTypa JUCLUII/IMHbI

OObeM [UCIMIUIMHBI COCTaB/sieT 4 3aueTHBIX eAuHul], 144 dvaca, B TOM uuciae 87 4YacoB
KOHTaKTHOU paboThI.

3aHATHUS TIPOBOAATCSA B OUHOM (hopMe 0OyueHUsI C PUMEHEHWEeM [AWCTAHLMOHHOTO KOHTPOJIS
camocTosITe/TbHOM paboThl cTygeHToB uepe3 DMOC dakynbreTa. MeKTPOHHON U JIUCTaHIIMOHHOM
(hopM 0OyueHus He TIpelyCMaTPHUBAETCH.

Ha npakTrueckyro noJroToBKy OTBOAUTCS 32 4.

@®opMa NMpOMe)XXyTOUHOM aTTeCTaljuu: SK3aMeH.



4.1. CopepixaHue JVCHUILIMHBI, CTPYKTYPHPOBAHHOE [0 TeMaM, C YKa3aHHeM BH/I0B YUeOHbBIX

3aHATHA U O0TBEJEHHOI'0 HAa HUX KO/IMYeCTBA dKd/JleMHUYECKHUX YdCOB

Ne |Paspge| C | Bc ns Buzbl yueGHOM paboThl, ®DopMeI Te-
n/m n e e- HUX | BKJ/IIOYasi CAMOCTOSITe/IbHYI0 paboTy 00yJaromuxcsl , paKkTHye- KyIL|ero
Juc- | M | Tro |Tmpak- CKYIO TIOATOTOBKY Y TPY/I0€MKOCTb KOHTPOJIS
UWIUI | e | ya | Thue- (B vacax) ycreBaemo-
UHBI/ | C co CKast CTH;
KoHrakTHas pabora rpenoziaBarens ¢ obyuaroru- | CamocTosi-
TeMBI | T B | IOATO ®dopma
MHCS TesbHast
p TOBKa TIPOMEXKY-
pabota o
00y- Jlekuu CemuHapckue | KoHcynbTaumu TOYHOH art-
Yarol| /TipaKTAYecKue TecTaruu
nxcst /mabopaTtopHbIe (no cemecm-
3aHATUA pam)
1 1-6 144 |32 32 32 40 IIpakTuye-
CKoe  3aja-
HUe; 5K3aMeH
Uroro: 144 |32 32 32 40

4.2 T1naH BHeayAUTOPHON CaMOCTOATETbHON PadoThI 00yJarOIUXCS MO JUCIHUIUIHHE

HUN

Cemectp HasBanue CamocrosiTesibHast paboTa 00yYaroIuxcs OrieHouHoe YuebHo-
asfiena, TeMbl Cpe/iCTBO MeTo/[uue-
pasaena, Bup camocros- | Cpoku BblIos- | TpyZ0eMKCThb peA A
N ckoe obecrie-
TelbHOM  pa- | HeHUs (uac.)
YyeHHe Camo-
00THBI o
CTOSITeTbHOMN
paboThI
3 1-6 3ajaHue B Ilocne  mpoii- 40 HemoHcTpanys | IcTouHUKY
BHUJIe 337U JIeHHBIX TEM TOTOBBIX PEILe- | ;1o ocponwoss

U IOTIOJTHH-
TeJIbHON /-
TepaTyphl O
TeMe MpaKTU-
YECKUX 3aHs-
tuii; Obpaso-
BaTe/bHBIE
pecypchl, [o-
CTyIIHBIE TI0
JIOTUHY U Ta-
poJItO,
Tpe/joCTaB-
nseMbiM Ha-
yuHOl  6ub-
JINOTEKOMH
ury.

4.3. CopepxaHue yue0HOro MaTepuasia

[Tporpamma kypca JuddeperHnmanbHbie U MHTerpajibHble ypaBHeHUA
BBeaeHnue
[ToHsATHSA U TepMuUHBbI Teopuu A depeHLManbHbIX ypaBHeHu (AY). Knaccudukanus Y.
®dusuyeckue 3azauM, npuBogdmme K Y. 3amaua Ko u KpaeBas 3azada. VHTerpasbHbie




KpuBble. JlomaHas Oilniepa. ['eomeTpuueckasi MHTepripeTaLusi ypaBHeHus y'=f(X,y).

1. IiuddepennyanbHble ypaBHeHNs NIEPBOro Nops/jKa.
IuddepentivanbHble ypaBHeHUs1 1-ro nopsifika ¢ pasessiiolMMUCcs repeMeHHbIMU. TIpocTeiimye
Y 1-ro nopsigka, CBOASAIIMECS K YPaBHEHUIO C pasfessioliMMHUCS NepeMeHHbIMU. JInHeliHble
ypaBHeHUs 1-ro nopsifika. JIuHeliHble OZJHOPO/IHbIE YPaBHEHUs], TMHeHbIe HeOJHOPO/IHbIe YpaBHe-
HUSl U ypaBHEeHUs], MPUBOJALLMECS K HUM. MeTo/, BapUalliy MIOCTOSIHHOM. YpaBHeHUs: bepHynmm u
Pukkatu. [IuddepenrmanbHbie ypaBHeHUs B MMOMHBIX Auddepenruanax. [IBa cocoba WHTErpupo-
BaHUs YpaBHeHUU B TOHbIX JuddepeHiranax. VIHTerpupyeMble KOMOMHALMK. VIHTErpyUpyOLUiA
MHO)XUTe/b U TeopeMa Jiljiepa 0 Cyll{eCTBOBaHMM MHTErPUPYIOLLero MHOXUTeNS. [uddepeHiyas-
Hble ypaBHEHMUS], 3a/laHHbIe B HESIBHOW (JOpMe U He paspellieHHble 0THOCHUTE/IBHO NPOM3BOgHON. Me-
TOJ| BBeJleHUsl MapameTpa (OB) [/l MHTeIPUPOBAaHUs YPaBHEHWH, 3a/laHHbIX B HesIBHOW (opme.
YpaBHenue Kiiepo.
Teopema  Ilukapa 0  CylecTBOBaHMM W e[WHCTBEHHOCTU  pellleHUs  YpaBHEHUs
y'=f(x,y).[loka3aTesbcTBO TeopeMbl [1vkapa. MeToz mocieoBaTebHbIX TpUO/IKeHui. [IpuHLun
C’KaTbIX OTOOpa’keHUH.

2. InddepenipanibHbie ypaBHeHUs N-ro NopsAjKa.
JIvHeliHble OJHOPOZHbIE ypaBHEHUs N-TO MOPs/Ka C MOCTOSTHHBIMU K03 duLiieHTaMu. XapaKTepy-
cThyeckoe ypaBHeHre. OOiiiee pellleHWe ypaBHeHUsl B C/Ty4yae pa3/IMUHbIX W KPaTHBIX KOpHeM Xa-
PaKTepUCTUYECKOTO ypaBHEeHHUsl. YpaBHeHUs Jisiepa U MeToJ|, UX pelleHus. JIuHeliHble OZHOPO/-
Hble ypaBHEHUsI N-TO MOpsiJiKa C repeMeHHbIMU Ko3dduieHTamu (001l cyyaii) U CBOMCTBA UX
peweHuii. OnepaTopHasi ¢popMa 3anucy: JMHeNHbIN AudQepeHLManbHbIi oneparop. JIuHeiiHas 3a-
BHUCHMMOCTb CcUCTeMbl QyHKLMI. Onpegenurens BpoHckoro. Teopema /vMHeNHOW 3aBUCUMOCTU CH-
creMbl (pyHKIM. Teopema O JMHEHON He3aBUCHMOCTH CHCTeMbl pelleHWi JMHelHoro avdde-
PEeHLIMa/IbHOTO ypaBHeHHs N-ro nopsiika. PyHjameHTambHas cucrteMa pelleHdd. Teopema o cyiile-
CTBOBAaHMHM W €IMHCTBEHHOCTH peleHusi AuddepeHanbHOrO ypaBHeHHs N-ro mopsigka (6e3
Jl0KazaTenbCTBa). JIMHeliHble HeOJHOPO/IHbIe ypaBHeHusl. MeTo/jbl UHTerPUPOBAaHUS JTMHEWHBIX He-
OJHOPOZHBIX YPaBHEHUI C MOCTOSIHHBIMU KO3(QULIMeHTaMU: MeTO/, Heompe/ie/leHHbIX K03(duiiu-
€HTOB; MeToJ, Bapyauuy noctossHHbIX. Popmyna Octporpajckoro-JInyBuis U UHTerpYpOBaHUe
ypaBHeHH! BTOPOr0 MOPsiAKa.
WuTerpupoBanue /1Y ¢ nomolipto psioB. Y paBHeHWe OWpu U ypaBHeHue beccens. ®ynkuuu bec-
ceJIsl.

3. Cucremsbl fjuddepeHiaIbHbIX YypaBHeHHH 1-ro mopsajka.
CucteMsl MMHENHBIX JuddepeHIManbHbIX YpaBHeHUI 1-ro nopsigka. MaTpuuHasi 3aruch CUCTEMBI
Y. CpoiicTBa pellleHWM CUCTeMbl JTMHENMHBIX OJJHOPOAHBIX YpaBHeHUW 1-ro mopsika. JIuHeliHast
3aBHCUMOCTb CUCTeMbl BeKTOp-(yHKLMM. [TpuHLmn cynepnio3uuyu. Onpesenurens BpoHckoro cu-
cTeMbl BeKTOp-(GYHKLMN U Teopema 00 ompezenurene BpoHckoro. ®PyHJameHTasibHasi CUCTeMa
pelieHHii. MeTo/ bl MHTEIPUPOBAHUS CUCTEM ypaBHEHUM C TOCTOSIHHBIMU KO3 PHULIeHTaMU.

4. KpaeBas 3ajaua /iisi 00bIKHOBeHHbIX Au(¢epeHMa/TbHBIX yPaBHEeHHI
KpaeBasi 3azjaua A7 oObIKHOBeHHOTrO Aud¢depeHIasbHOTO YpPaBHEHHWs BTOPOTO TOPsiKa.
®yukuysa ['puHa kpaeBoii 3amaun. CoiicTtBa ¢yHKLMKM ['priHa. Metog noctpoenust GyHKLuu ['pu-
Ha. [Ipumep noctpoeHus. PelileHre HeofHOpPOJHOM KpaeBoW 3ajaud. [lenbTa-QyHKiMs [vpaka u
KpaeBasi 3ajaua. OnpeiesieHre U CBOWCTBA JenbTa-(QyHKLMM [Jrpaka.

5. J/IuHeliHble MHTerpasbHble ypaBHeHUss PpejronbMa 1 BonbTeppa n ux knaccudukanys. Ces-
31 MeXJy JIMHEMHbIMU WHTErpajbHbIMU M JU(QepeHLMaNibHbIMU ypaBHEHUSIMU. OJIeMeHTbI
(YHKLIMOHA/IBHOTO aHa/lv3a: CKa/lsipHOe TpOoM3Be/leHHWe, HOpMa UM MeTpUKa OrllpejiesisieMble B
(byHKILIMOHA/ILHOM TPOCTpPaHCTBe. JIMHeMHbIM oreparop, AeUCTBYIOIIUM B (yHKLMOHATBLHOM IpO-
crpaHcTBe. HopMa oneparopa, OrpaHUUYeHHOCTb U HelpepbIBHOCTh ornepaTopa. [Ipumep HeorpaHu-
YyeHHOro oriepaTopa. JIMHelHbI WHTerpaibHbI orepatop ®pejaronbmMa U ero cobCTBeHHbIE
¢byHKIM ¥ coOCcTBeHHbIe 3HaueHusi. CUMMeTpUUHbBIN ornepatop ®pesAronbsMa U CBOWCTBA ero cob-
CTBEHHBIX (PYHKL[MI U COOCTBEHHBIX 3HAUEHU.
6. HeogHopopaHele ypaBHeHuss ®PpearonbMa C BBIPOXKEHHBIM SPOM U COIPSDKEHHOe ypaBHe-

Hue.. CUCcTeMbl TMHEHHBIX alreOpanyecKUx ypaBHEHUM U UX COBMECTHOCTb (pa3pelnmMocTs). Teo-



pemel @pegrosieMa Nel, 2 u 3. Pe3obBeHTa ypaBHeHUss PpefrosibMa C BEIPOXKAEHHBIM AapoM. Of -
HOpO/HbIe YpaBHeHHs1 Ppe/irosibMa C CAMMETPUUHBIM s1JpoM.. CBoMCTBa COOCTBEHHBIX (PYHKIMM U
coOCTBeHHBIX 3HaueHW cummerpuyHoro sapa (Teopemsl). HeogHopogHble — ypaBHeHUs
dpesronbMa ¢ CAMMETPUYHBIM IIPOM U CBOMCTBA COOCTBEHHBIX (DYHKLIMM U COOCTBEHHBIX 3Haue -
HuM. Pe3osbBeHTa ypaBHeHust @peArosbMa C NPOM3BOJIBHBIM 4poM. Meton urepaumid. [TosTop-
Hble sgpa. PasnoskeHne mo cobcrBeHHbIM ¢GyHKLIMAM. Teopema 'mnbbepra —LlIMuzara. TeopeMsl
@peprossMa U ansTepHatuBa ®@pearosnbma. 3azaua Lltypma-J/InyBuiig Kak KpaeBas 3ajava U UH-
TerpajibHble ypaBHeHus. Y paBHeHus1 BosibTeppa. CylllecTBOBaHUe U eIMHCTBEHHOCTh pelleHus1. Pe-
30/IbBeHTa ypaBHeHUs1 BonbTeppa. HTerpo-guddepenianbHble ypaBHeHUs1. Pusnueckye rnpuMe-

PBI.

4.3.1. IlepeueHb CEMHHAPCKUX, MPAKTHYECKUX 3aHATHI U /1abopaTopHbIX padoT

No No pa3gena u HanmenoBanue cemyHapoB, npaktuue- | Tpygo- OueHOYHbBIe dopmupyemsblie
TeMsbl IUC- CKUX M 71abopaTopHBIX paboT eM- cpeficTBa KOMIIeTeHLIMH
L[UI/TUHBI KOCTb
(uacsr)

1 2 3 4 5 6

1 1 JuddepeniianbHble ypaBHeHHs Tep- 5 Kommnekr 3aga- | OIIK-1
BOTO MOpsIAKa HUM

2 2 IuddepentanbHble ypaBHEHUS N-TO 5 Komrekt 33a- | OIIK-1
ropsizka JlaHui

3 3 Cucremsl gu¢depeHIUaIbHbIX YPaBHe- c KO"Y[H“eKT saja- | OIIK-1
— HUH

4 4 Kpaesas 3ajjaua [i/1s1 0ObIKHOBEHHBIX 5 Kowmrnekr 3aga- | OIIK-1
IuddepeHManbHBIX YPaBHEHUH HUH

5 5 WHTerpabHble YpaBHeHUst c 3a/]aHuA OIK-1
®peArosabMa € BbIPOXK/EHHBIM SpOM

6 6 VHTerpanbHble ypaBHeHHs 4 3a/laHus OIIK-1
®pearonsMa ¢ CHMMETPUYHBIM SIIPOM

7 7 VHTerpasnbHble ypaBHEHUs 3aaHHS OIK-1
®pegronsma v BonbTeppa, pelliaeMble 3
METO/IOM Pe30JIbBEHThI

4.3.2 IlepeueHb TeM (BONPOCOB), BLIHOCMMBIX Ha CaMOCTOSITe/IbHOe U3yuyeHHe CTyJAeHTaMH B
PaMKax CaMOCTOATe/IbHOM PadoThI

No Tema Bup camocTosi- 3asaHue PexkomeHnpyemas u- KonunuecTBo ya-
HeJl. TeJIbHOM paboThl Teparypa CoB
1 41 HLAA/Tb- KonTponsn - M. 1. 8. HOBHas 1
Iuddepentman OHTPO/BHOE 3a- | oo o sama- C 8. a) ocHOBHa 0
HbIe ypaBHeHUs | JaHue - U 0) JomnosHUTeTbHAS
T1epBOro MopsiiKa JiuTepaTtypa
2 repeHLab- KonTponbHoe 3a- Cwm. 11. 8. a) ocHOBHas 10
Hudepenyy P KowmmnekT 3aga- )
Hble ypaBHEHUsS n- | JaHUe - U 0) JoMoTHUTE/TbHAS
r'0 MopsJKa JiuTeparypa
UCTEeMBbl 11 - | KoHTpOBH - M. II. 8. HOBHas 1
3 Cucre mubde OHTPO/IBHOE 3a- | oo o sama- C 8. a) ocHOBHa 0
peHIMa/IbHbIX JlaHue - 1 0) IOTIO/THUTETbHAS
ypaBHeHU JuTeparypa
4 KontponbHoe 3a- Cwm. 11. 8. a) OCHOBHas 10
KpaeBble 3asauu u KowmrinekT 3aa-
JlaHue N U 0) JomoHUTeTbHAS
¢dbynkuus ['puna HUM
JTeparypa




KoHTpo/bHbIe 3a/jaHVsI, TTIOMMEHOBaHHbIE B MPebIAyIel Tab/uie

TeMa KOHTPOJILHOTO 3a/jaHust Homepa 3azau CPpOK BBITIO/IHEHUST
1 Ouddepentmanbhbie ypaBHeHus riepsoro | 790 791 798 801 809 815 817 828 2 Hejenu
nopsiiKa
2 IuddepennyantHbie ypaBHeHHs n-ro mo- | 4554 60, 116 121 236 275 279 2 Heflen!
psifiKa 300 426 837 840 844 865
3 CucteMmbl fuddepeHLIManbHBIX YpaBHe- 643, 665, 672, 674, 683, 1278 1 Hepens
HUM 1280 1282 1291, 1292, 1311,
1318
4 Kpaeseble 3aaun u QyHkius ['puHa 693 697 701 708 726 727 731 2 Hejenu
736 737 742, 751
1354 1362 1366 1371 1381 1419
1444 1450 1452
5 WHrerpanbHble ypaBHeHUs! 3amaun o c6opHuUKY 3agau KKM 3 Hejenu

T|2€60B(:1HI/IH 110 BLITTOJIHEHWIO JOMAIITHEro 3aJdHKWA

3a/iaHyie BBITIOMHSAETCS B OT/e/IbHOM TeTpaau (12 umu 24 nucta)

3ajjaHue JOJKHO OBITh BBITIOJTHEHO TIOJTHOCTBIO.

PermieHust 3a/ja4, 10/DKHBI OBITh MOJIHBIMA M, TIPU HEOOXOAMMOCTH, JJOJDKHBI CojiepKaTb 000CHOBa-
HUS WK TTosicHeHus1. O0si3aTe/TbHO YKa3bIBaTh YC/IOBHS 3a/1a4 U TIOTyYeHHbIH OTBET.

3a/iaHue OL[eHUBAeTCs M0 5 —TU Oa/lbHOM CHCTeMe.

0 6ass10B - 3afiaHKe He BBITIOTHSIOChH

1 6ann - 3asaHKe He BBITOIHEHO

2 6asisia - BBITIOTHEHO TO/IOBUHA 3a/JaHUsT

3 6ania - BBINOJTHEHO Y4 3aJjaHus

4 6ania - Xopoiilee BbITIOJTHEHHE

KomruiekTbl 3a[jaHuii 110 Kaxkzoi TeMe (opMupyroTcs o coopHuKy 3azsau dunmrrmos A.P. «Coop-
HUK 3a/1a4 110 AuddepeHIaTbHBIM YPaBHEHUSIM»

4.4 METOAI/I‘{ECKI/IE YKa3aHHUA 110 OPrdHU3dIiuu CaMOCTOATE/TLHOM paﬁoTbI CTYAEHTOB

OpraHu3alysi CaMOCTOSITe/TLHOTO YTIyD/IeHHOTO U3YUeHUsl JUCIIUTUIMHBI OCHOBaHA Ha BLITIOJTHEHUU
KOMILJIEKTOB KOHTPOJIbHBIX IOMAITHUX 3afaHuii (5-7 3alaHuii). B riepeyeHb KOHTPOJIbHBIX 3a[jaHUMN
BKJIFOUAIOTCS 3a/laudl 110 TeMaM, He pacCMaTPHBaeMbIM Ha IMPaKTUUYeCKUX ayJUTOPHBIX 3aHSTHSX.
3TO mpe/osaraeT CaMOCTOSITeTbHBIN XapakTep pab0Thl CTy/IeHTa 0 U3yUeHHIO psifia AUJaKThue-
CKUX efnuHul]. [lpeAmosaraeTcsi, UTO CTYAEHT CaMOCTOSITeJIbHO HW3YUWUT JOTOJIHATEe/bHbIe Tia-
parpadbl M0 TPOMIEHHOM TeMe, UCIIO/Ib3YI0 OCHOBHYIO U JIOTIOJTHUTEIbHYIO JIUTEPATypy, a 3aTeM
PELIUT MpejioKeHHbIe 3a7aur. OlleHKa CaMOCTOSITe/IbHOW PabOThI CTY/I€EHTOB TIPOBOJUTCS MyTeM
BBICTaB/IeHHUs1 Oa/IIOB TI0 5-TH OabHOM HaKOMUTETbHOM crcTeMe (0asiibl CYMMHUPYIOTCSI) 3@ BBITTOJI-
HeHHbIe KOHTPOJIbHbIE 3a/IaHUS.

4.5. IlpumepHas TeMaTHKa KypPCOBBIX padoT (IPOEKTOB)
YueOHBIM IJIAHOM HarlMcaHWe KypCOBBIX paboT (TIpOeKTOB) He IpelyCMOTPEHO.

V. YueOHO-MeTojuuecKoe 1 MH(OPMAIHOHHOE o0ecrieueHre JUCHUIUTHHBI (MOyJIs1):

a) CIIMCOK JINTepaTypbl
OCHOBHasi IUTeparypa

1. Onbcronsl, JI. 3. Inddepentmanbabie ypaBHeHus / JI. 3. Onbcronsl. - 8-e usa. - M.: U3a-Bo



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D0%BB%D1%8C%D1%81%D0%B3%D0%BE%D0%BB%D1%8C%D1%86%2C%20%D0%9B%D0%B5%D0%B2%20%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D0%B8%D1%87

JIKWY, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 5k3.)

2. [uddepeHnmanbHble U UHTerpajibHble YpaBHEHUs, BapyUalMOHHOE MCUWC/IeHWe B TIpUMepax U
3azauax: yue6. mocobue / A. B. BacuiweBa [u zp.]. - 3-e u3g., ucnp. - CII6.: Jlanb, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 3k3.)

3. ©wmnnos, A. ®. C6opHUK 3ajau 10 AuddepeHIHaibHBIM YpaBHeHusiM / A. @. dummnmos. -
5-e u3z. - M. : JIubpokowm, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 3k3.)

4. Bacunbesa JI.H., TuxoHos A H. MHTerpansHble ypaBHeHus 2008r.
AOMO/IHMTe/IbHas JIMTepaTrypa

0. KpacHos, KuceneB MakapeHko VIHTerpasibHble ypaBHeHUs

1. Apsonbz, B. M. O6bikHOBeHHbIe AnddepeHLanbHble ypaBHeHus / B. M. ApHomnbg. - M. : U3a-
Bo MIITHMO, 2012. - 343 c. - ISBN 978-5-94057-907-6 (2 3k3.)

2. Tloutpsrus, JI. C. O6sikHOBeHHbIe auddepenimanbHbie ypaBHenus / JI. C. IToHTpsiruH. - 5-e
u3. - M.: Hayka, 1982. - 331 c. (Hb A197493; ud A199667; udp A199675)

3. Dabcrosl, JI. 5. BapuaronHoe ucuuciaenuve / JI. 3. Oibcronsl. - 7-e usg. - M.: N3a-8o JIKH,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 3k3.)

4. TuxoHos, A. H. lupdepentransHble ypaBHeHus / A.H. Tuxonos, A.b. BacunbeBa, A.I'. Ceel-
HUKOB. - M.: ®usmMartaut, 2002. - 253 c. - ISBN 5-9221-0277-x (Hp A575016)

5. TuxoHoB, A. H. YpaBHeHus matematryeckoit ¢pusukuy / A.H. TuxoHoB, A.A. Camapckuid. - M.:
N3p-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 3k3.)

6. @ununnos, A. . BeseHue B Teoputo AuddepeHLivanbHbIX ypaBHeHuit / A. @. dununmos. - 2-
e u3g., ucrp. - M.: KomKnura, 2007. - 239 c.: - ISBN 5-484-00786-0. - ISBN 978-5-484-00786-
8 (up A597203)

0) mepuouUecKre U3AaAHUA
- HeT.

B) CIIMCOK aBTOPCKHUX METOAMYECKHUX Pa3paboTok
- HeT

l") 0a3nI JAdHHBIX, anbopMaunom-lo-cnpaBoqﬂme H IMOMCKOBbIE€ CUCTEMbI

http://library.isu.ru/ - Hayunasi 6ubsivoreka UT'Y;
Ob6pa3oBaresibHbIE PECYPCHI IOCTYITHBI 110 JIOTUHY U raposito Hb UT'Y:
® https://isu.bibliotech.ru/ - 343 «bubmoTex»;
® http://e.lanbook.com - 3BC «M3parenscTBo «JIaHbY;
http://rucont.ru - 35C «PyKoHT» - MeXoTpacyeBasi HayuHast Oub/ioTeKa, cofiepskaliiasi OLu-
(poBaHHBbIE KHUTH, TIEPUOJUUECKIE U3/IaHUS U OT/e/IbHbIe CTaThbH 0 BCEM OTPaC/isiM 3Ha-
HUM, a TaKXKe ay/iuo-, BU/Ie0-, MyJIbTUMe/Iia COOT U MHOTO€ JIDYTOE;
¢ http://ibooks.ru/ - 9BC «AWOYKC»- UHTEPHET Pecypchbl B CBOOOHOM /IOCTYTIE;

V1. MaTepua/ibHO-TeXHUUYECKoe ofecreueHre AUCIHUILTMHBI (MOy/15):

YueOHasi ayJUTOpHs /IJ1s1 POBeIeHUs JIEKIIMOHHBIX U MPaKTHUeCKUX 3aHATHIA. [I/1s1 MpoBejeHust
3aHSITUM JIEKIIMOHHOTO THIA B KauecTBe ZIeMOHCTPALIMOHHOTO 000pYA0BaHUSI UCTIOMb3YeTCsl Mesio-
Basi jocka. HarnsimHOCTh obecrieurBaeTcst myTeM M300paXkeHHst CXeM, JuarpaMM U opMyJI C TIOMO-
b0 Mera. Mcrosib3oBaHue 17100ambHOM KOMITBIOTEPHOM CeTH TI03BOJIsSIeT 00eCIeunThb AOCTYITHOCTh
VHTepHeT-peCcypCcoB 1 peaan30BaTh CAMOCTOSTE/IbHYIO paboTy cTyzseHTOB. Ha nMeKiusix MOTyT HC-
TI0/Ib30BAThCSl MYJIbTUMeJUIHbIE CPeJCTBA: TIPOEKTOp, MepPeHOCHOM 3KpaH, HOyTOyK. Ha dakysib-
TeTe MMeeTCs] KOMITbIOTEPH3MPOBaHHas ayJuTOpUsi, TNpefiHa3HaueHHas [/l CaMOCTOSITe/IbHOW pa-
60TbI, C HeOrpaHUUEHHBIM JJOCTYTIOM B VIHTepHeT.

Marepuasbl: yueOHO-MeTOiUUeCKUe TT0COOUs, 3a[jaHus [i/isi ayITUTOPHON M CaMOCTOSITe/Tb-


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D0%BB%D1%8C%D1%81%D0%B3%D0%BE%D0%BB%D1%8C%D1%86%2C%20%D0%9B%D0%B5%D0%B2%20%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%BE%D0%BD%D1%82%D1%80%D1%8F%D0%B3%D0%B8%D0%BD%2C%20%D0%9B%D0%B5%D0%B2%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D1%80%D0%BD%D0%BE%D0%BB%D1%8C%D0%B4%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%98%D0%B3%D0%BE%D1%80%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87

HOM paboThI CTY/I€HTOB.
VII. O6pa3oBare/bHbIe TEXHO/IOTHH:

3a/iaum U3/1I0>KeHUsT U U3yUeHUsl JUCLIUTIMHBI Peaiu3yrTCs B ceAyolux hopmax JesiTeTbHOCTU:

® JIeKIWY, HalleJleHHbIe Ha TIoJyyeHre HeoOXoAuMou nHGOpMAaI|K, U ee UCTI0/Ib30BaHKe TIPU
pelleHUH NpakTUUeCcKrx 3a7ay;

® [pakTHYecKue 3aHATHs, HallpaB/eHHble Ha aKTMBHU3ALIUIO TO3HaBaTeTbHOM JesiTelTbHOCTU
CTYZIEHTOB ¥ IPUOOpPeTeHNsI UMH HaBLIKOB PellIeHHs TPAaKTUUeCKUX M MTPO0/IeMHBIX 3a/iau;

® KOHCYJ/bTal[UU —e)KeHe/leJIbHO /ISl BCeX >KeJIatoIUX CTYJeHTOB;

® camMmocTosTeIbHasi BHeayJUTOPHas paboTa HarpaB/ieHa Ha probpeTeHre HaBBIKOB CaMOCTO-
SITeJILHOTO pellieHus 3aJjau 1o JUCIUTIIUHE,

® TeKyIIUi KOHTPOJIb 3a JesiTe/lbHOCTbIO CTY/IEHTOB OCYILIeCTB/ISIeTCS Ha JIEKLIMOHHBIX U MpaK-
TUYECKUX 3aHATHSIX B XOJ/le CAMOCTOSITE/IbHOTO PellieHUs 3a/layu, B TOM UKCJ/Ie Y JOCKU.

VIII. OneHouyHble MaTepHasbl AJIS TeKyIero KOHTPOJ/Is1 U NPOMeXXyTOYHON aTTecTaliu
@DOH/, OLIeHOYHBIX CPe/CTB Mpe/CTaB/IeH B IIPUIOKEHUH.

8.1. OueHouHble CpefCTBa /11 BXOAHOT'O KOHTPOJIS

OrneHOUHBIEe CpeJCTBa /151 BXOAHOIO KOHTPOJISI He MCHO/b3YHOTCS, TaK KaK AWCLMIUIMHA CO-
Jlep’KUT B OCHOBHOM HOBbIe 3HaHMs. VIcrosb3yeMele ke B JUCLMIVIMHE 3HAHUS U NPOCTellne Me-
TO/IbI BBIUMC/IEHHMH OCBOEHBI CTyIeHTaMH B paMKax aHaIMTUUeCKON reOMeTprH, KOTOpasi U3yuaeTcst
B [IEPBOM CeMeCTpe HeloCpe/ICTBeHHO Iepe] U3yyeHueM JaHHOM AUCLUIIMHBL [Io3ToMy He paru-
OHa/IbHO U HeT HeoOXO/IUMOCTH, BbI/Ie/ISITh yueOHOe BpeMsl Ha MpoBe/jeHe BXOHOTO KOHTPOJIS.

8.2. OujeHOUHBIe Cpe/iCTBa TeKyIlero KOHTPOUIs

OtrleHOUHBIe CpeJCTBA TeKYIL[ero KOHTPOJSI U KOHTPOJISI CaMOCTOSITeIbHOM paboThl CTY/IeHTOB
COCTOSIT U3 KOHTPOJIbHBIX MUCbMEHHBIX 3aflaHHi, COCTaB/IeHHBIX M3 HaOOPOB 3a/jau U yIpayKHEeHU
PEKOMEH/I0OBaHHbIX B M. 6.2 OCHOBHOM U /I0NOJTHUTE/ILHOU JTUTEPaTyPhI.

BapnaHTm KOHTPOJ/IBHBIX 3ana1-mi71

BapuanT Ne 1

1 (2eY - x)y =1 146

2y +2y -3y =x2eX 542
3 X2y”- xy'+y:8x3 593

4 y"-2(1- tg(x?)y =0, y1 =tg(x) 635

BapuanT Ne 2

1 (- 2xy)y =y(y-1) 150

2 y"- 4y +8y =Sin(2x) 543

3 x3y”— 2xy =6In(x ) 595

4 (X +1)y” -2y -e*y =0, y; =e*-1637

Bapuant Ne 3
N 4
1y = 5 149
3x-y
2 v'+3y -4y =xe” X 541
3 x2y"— 6y =8x2 597

4y -tg(x)y’ +2y =0, y;=Sin(x) 639

Bapuant Ne 4

1 2x2y'+xy+1=O 140
2y -4y +8y —e2X 543

3 xzy"+xy'+4y =10x 594




4 y"+4xy'+(4x2 +2)y =0, yn —eX 642

BapuanTt Ne 5

1 (2x+1)y =4x+2y 137

2 y'- 2y +y =6xeX 545

3 xzy"- 3xy +5y =3x2 596

4 y7-201- tg(x2)y =0, y; =1+xtg(x) 635

Bapuant Ne 6

1y =x(y - xcos(x) 141
2y +4y +ay =xe2X 547
3 x2y"— 6y =5x3 597

4 (€ +1)y"-2y-eXy=0, y = 637

eX +1

BapuanTt Ne 7

1 (xy'- Din(x) =2y 143

2 yv'-5y =3x2 548

3 x2y"— 2y =Sin(Inx ) 598

4y +4xy +(4x2 +2)y =0, 3l =xeX 642

[Tpumeuanue: CTyIeHT yCIIeIIHO Tpoliies1 o0yueHre B ceMecTpe U TOTOB K CJjaue 9K3aMeHa, ec-
JIU OH 3HaeT U MoHKMMaeT (JOPMYJIMPOBKM OCHOBHBIX MOHSITUM U OTpe/ie/ieHUi, 3HaeT (hopMy/IMpOB-
KU TeopeM, yMeeT TIPUMEHSITh TOHSTUSI U TeOpeMbI /iJisl pellleHUs 3a/jau U yIIpa’kKHeHUl, 3HaeT Me-
TO/IbI PellleHUsI U YCIIeIIHO pPellaeT 3a/laui U yTpa)KHeHUsI, MO>KeT MPUBECTH TIPUMePbI, XapaKTepH-
3yIOII[1ie OCHOBHbIE TIOHSATHSI.

8.3. OueHouHbIe cpe/iCTBa [I/1s1 TPOMEKYTOUHOM aTTeCTaLuHU.
dopma npoBe/ieHHs1 TPOMEeXXYTOUHOM aTTeCcTal|ui — 3K3aMeH.

IIpyMepHBbIN CIMCOK BOMPOCOB K 3K3aMeHY

JuddepeHLanbHble ypaBHeHHs1 1-ro Mopsjka C paszessolumMucs nepeMeHHbIMU. [IpocTeit-
e /1Y 1-ro nopszka, CBOJAIIMeECS K yPaBHEHUIO C pa3fe/siolMUACS ITepeMeHHbIMU. JIMHelHbIe
OJJHOpPO/IHble ypaBHeHUsl. JIMHeliHble HeOJHOPOJHble YpaBHEHUS] U yYpaBHEHUS], NPUBOJSALIMECS K
HUM. MeTo/, BapualMy TOCTOSIHHOM. YpaBHeHUs bepHynmu u Pukkatu. [uddepeHuuanbHble
ypaBHeHUsi B TIO/HBIX JuddepeHianax. HHTerpupyemble KoMOMHaLMU. VIHTerpupyroLuii
MHO)XUTe/Ib U TeopeMa Jijepa O CyILeCTBOBAaHMU HMHTerpupytoliero MHoXuresns. JuddepeHim-
a/ibHble YpaBHEeHUs], 3a/jlaHHble B HesIBHOM (DOpMe U He pa3pellleHHble OTHOCUTEIbHO MPOU3BO/HOM.
Mertoz BBeZieHUs1 mapaMeTpa (OB) AJisi UHTeTPUPOBAHUsl YpaBHEHHUH, 3a/JaHHbIX B HesIBHOW (opMme.
Teopema IIvkapa 0 CyleCTBOBaHMM U eJUHCTBEHHOCTH pelleHUs ypaBHeHUs y'=f(Xx,y).
MoxkasaTenbcTBO Teopembl I1vkapa. MeTos mociefioBaTenbHBIX MPUOIMKeHNH. [IpUHIUIT CKaThIX
0TOOpa>keHUH.

JIuHeliHble OJHOPO/JiHbIE YPaBHEHHUsI N-TO MOPsJKa C MOCTOSHHBIMU KO3 @ULieHTaMu. Xapak-
TepucTUUecKoe ypaBHeHre. OOlljee pellileHHe ypaBHEHUsI B C/lyuae pa3/M4HbIX U KPaTHBIX KOpHeM
XapaKTepHUCTUUeCKOro ypaBHeHMs. Y paBHeHUs Jilsiepa U MeTO/, UX pelleHusi. JIMHelHble OHOPO/-
Hble ypaBHEHUsI N-TO MOpsiJiKa C repeMeHHbIMU Ko3dduireHTamu (001U cyyaii) U CBOMCTBA UX
peweHnii. OnepaTopHasi ¢popma 3anucy: JMHeNHbIN AudQepeHLManbHbI oneparop. JInHeiiHas 3a-
BHUCHMMOCTb CcUCTeMbl QyHKUM. Onpegenvrens BpoHckoro. Teopema /vMHeNHOW 3aBUCHUMOCTU CH-
creMbl (pyHKIMI. Teopema O JMHEHON He3aBUCHMOCTH CHCTeMbl pelleHWi JrMHelHoro audde-
PEeHLIMA/IbHOTO ypaBHeHHs N-ro nopsizika. PyHjameHTabHas cucrteMa pelleHdid. Teopema o cyiie-
CTBOBAaHMHM W €IMHCTBEHHOCTH peleHusi AuddepeHanbHOrO ypaBHeHHs N-ro Topsigka (6e3
Jl0KazaTenbCTBa). JIMHeliHble HeOJHOPO/IHbIe ypaBHeHUsl. MeTo/jbl UHTerpUPOBaHUS JTMHEWHBIX He-




OJHOPOZHBIX YPaBHEHUI C MOCTOSIHHBIMU KO3(QULIMeHTaMU: MeTO/, Heorpe/e/leHHbIX K03(duiiu-
€HTOB; MeTOJ, BapHalluy MOCTOsiHHbIX. Popmyna OcTporpajckoro-JINyBuiIsi U UHTeTPUPOBaHUe
ypaBHeHHM BTOpOro mnopszka. VHrerpupoBanue /1Y € NOMOLUBIO psAJOB. YpaBHeHue DWpH U
ypaBHeHue beccensa. ®ynkuuu beccensa. CucreMmsl MHeNHbIX AW @epeHanbHbIX YpaBHEeHUM 1-
ro nopsiaka. MarpuuHas 3anuck cucremsl 1Y. CBOMCTBa pelleHUHd CUCTeMBbI JIMHEMHbBIX OZHOPOJ -
HBIX ypaBHeHWM 1-ro mopsiaka. JIuHelHasi 3aBUCMMOCTb CHCTeMbl BeKTOP-QyHKIMMA. [TpuHLmn
cynepriosuriuy. Omnpegenuresis BpoHCKOro crcteMbl BeKTop-(hyHKLMI 1 Teopema 00 orpesienvTerie
BpoHckoro. ®yHJameHTa/nbHasi CUCTeMa pellieHuil. MeTo/ibl UHTerpUPOBaHUsI CUCTeM YPaBHEHUM
C TIOCTOSIHHBIMH Ko3(¢ureHtamu. KpaeBast 3asjaua Ayisi 0OBIKHOBEHHOTO /v depeHLanbsHOTO
ypaBHeHUs1 BToporo ropsiika. PyHkuus ['puHa kpaeBoi 3azaumn. CeodicTBa GyHKUuM ['pruHa. Me-
Tog, moctpoeHus pyHkumM ['puHa. Ilpumep nocTpoeHus. PelieHre HeOZHOPOAHOW KpaeBol 3a/a-
yn. [enbra-¢yHkuus [Iupaka v KpaeBasi 3ajjaua. OnpeziesieHre U CBOWCTBA JenbTa-GyHKUuU -
paka.

Pa3paboTumk:

Ve
/ / JoLEeHT Kadeapbl TeopeTHyeckor hU3UKN B.A.KapHakoB

[Tporpamma coctaBneHa B cooTBeTcTBUU C TpeboBanusmu PI'OC BO 1o HampaBiieHHIO
roarotroBky 11.03.04 DeKTpoHKKa ¥ HAHO3JIEKTPOHUKA.

IIporpamMmMa paccMOTpeHa Ha 3ace/laHuu Kagpegp_bl Teop_emqecxou busuKy

«03» mapta 2022 r. ;

[TpoTokos Ne6 U.0. 3aB. Kadempoii V) “'/J, C.B. JlosijoB

U

Hacrosimass mporpaMmMa He MOXKeT ObITh BOCIpPOM3BeJeHa HH B Kakod ¢opme 0e3
Npe/iBapUTe/IbHOT0 MMCEMEHHOT0 pa3penieHus Kadepbl-pa3padoTuynKa NporpaMMal.
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